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THE NEW CHOPPER SPECTROMETER AT LANSCE. PHAROS

R. A. Robinson, M. Nutter and K. N. Silver

Los A] ’vnos Neutron Scattering Center, Los Alamos National Ldxmito~,

Los Alamos, NM 87545, USA

D. T, Ihxwn and R. L. Rickefts

MEE Division, Los Alarms National Labortitory,

Ims Alamos, NM 87545, USA

We describe the new chopper spectrometer PHAROS under design tit Los

Alamos. It is intended to provide 0.5% incident energy resolution for

incident energies between 50 meV and 2 eV. This will k achieved with a

methane moder~tor ‘md it 20111incident flight path on Flighl P~th 16 of the

Ims Almos Neutron Sctittcring Gnter. I’he secondmy flight path will bc

4111 for scattering ilnglcs bc[wwm I 0“ find I 400.” For small suttcring illl~lt!!$

(down to ().5(’), the sccondwy flight path cm be extended to l(hn. We

include results of prClitilitlitry tests on phasing a prototype chopper id [he

proton StOrilgCRing. These SI]OWthat phusing run be achicvtxi w(.I tllilt k

width of the transmitted ncut.ron pulse is in rcwxmtible agreement with

CilkUIMiofl.

I. I)mcriplitm t)f IIIC Prolx)scd Slmmmwlcr



The spectrometer will be institlhxi on Flight Path 16 which curwn[ly views u

water moderator (in the flux-trip geometry) itt 15“ from the not-ma]to its

surface. his will be replaced by L liquid methane moderitor by 1992. Up

to three choppers will be placed in the incident beam. The most importitnt

of these is the primary chopper, which is closest to the sample position. It

is an aluminium-bodied chopper, mounted on a mitgnetic bearing system

which has been described prcviously[2J, wi[h a berated slit packuge.

Secondly, there will be a T-zero suprcssor which is intended to block the

beam line when protons hit the turgct, but be mmpletely removed from the

beam by the time 2eV neuwons (the highest energy we currmdy envistigc

using) reach it. While it would be best, from a biickground point of view,

to place the T-zero suppressor as C1OWm the soume as possible, it will be

lorrt from the source, in onier to have the beam full y open in time for 2cV

neutrons. Thirdly, there will be prevision for yet another chopper to be

placed, at sonw Inter ditte, close to the bulk shield. This will be it fiist

chopper, similar to the primmy chopper and its purpose will be to ~lei~ up

the spcct.ronwtcr resolution function itnd/or to improve the tinw rcsolu~i(m

beyond thtit of tlw moderiition time. As the beam size in this position is

huger tllilll tit the sample POsilion, it would bc Ixsl if this uhoppcr could

Conti\in i~nii~fiu~ significiu~t]y liirgti [him the sitmplc size.

Our philosophy is very similitr U)Ihu[ which hits hccn cmployw.1 01 ISIS,

llilllM!ly lh:ll WC will llil\’C O filSt lllilgllCliC-l)CUing chopper foi

tl~ol]chn)tll;~iiotl”pU~M)WS, wi[h ii sk)wcr ni~kcl-:lll~)y “1’-zc~)suppwssing

device tl[)s[milt]~[(~reduce hil~.kgrounds. In LX)tllrilSl, lhC prilclicc h> dillC ill

11’NSIiits l)CCII I() CIIIl)loy (NIC 13c Ixxlicd ch(q)pcr, 011I]wuh:lnicnl l~iiriilg!;,

for 1)0111purpows.

‘IIIC !X!t’oll(l:lryIlighl [t:lth will IX CVilC\l~llCd,with IIIC (Iclcwltm l)liK’C(l

oulsidc Ih(! VilL”Ulllll, Mind thin ;dulllil]illll] ;Ilh)y windows. It will t! XICil(l

It) 4111 Ior WilttCl”illg illlglCS hC~WCCll ]()” ill)(l ]~y’ illl(l (’;111 lKm CXICll(k’(! [:) :1

m:lximul]l {)1”l(hn ill Ihc Iiwwnrtl [Iircclitm ‘llIr I)urpt)sc t)t’IIlis is for

cxpcritlwnts ill WINII IIM)IIWIII;IIIIIr;lllsti.rs (;IIKIIhcllrc sllwll !i(”:lll~l”ill}~
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angles) like neutron Bnllouin scattering 3,4 J. We plan to reach scattering

angles as low as 0.5° although we will need additional collimation between

sample and chopper to achieve this cleanly. In all probability, the low-angle

option will ready before the wide-angle flight path, and we plan to build it in

such a way that the spectrometer can IE used solely in that muie at first.

The spectrometer will use 10 atmosphere sHe proportional counters

throughout, most probably 2.5cm diameter 90 cm active-length linear

position-sensitive detectors. We are cumently working on window designs,

for the vacuum vessel, which arc compatible with this detector

configuration, while minimizing the dead angle due to sbucturid window

panes.

The incident beam profile and chopper apertures arc such that samples of

six up to 5cm x 7.5cm may be usai. This is significantly larger than beam

sizes at 1S1S, but significantly smaller than those on LRMECS m-i

HRMIICS at IPNS.

2. Preliminiuy I’csts of the Chopper System

lJig. 3 shows the components of our rotor immediately prior to ttsscmbly.

We htive run the prirnitry chopper itt l!m frum the moderator, on a test kiilll

line, Idight Path 5, at lANS(X. l-his flight path is considtxubly shorter

thitn thti[ prqmscd for the final spectrometc~ and it views it Iow-resdu[ion

umbicn[ wutcr modcrutor. ‘1’hercsuhs are shown in I& 4, I:ig 4(0) shows

the ~liitivc l)hilsing of IhC 1AM1’1~accclcriitor to our chopper, without

phnsing tlw I%)ton !$[(mtgc King (PSR)I 5 I [o Ihc chopper. “1’hisdistrilmt i(m

is very I)ll)il(l, with [hc lililS ulc;wly cxtcndil]g to* I .S()ps. WC helicvc thitl

this is Illilillly duc to illilCUUrdCiCS inlnxhud in lhc zero.cn)ssing circuitry

dwt triggers 1,AMIJI:. 1h~wcvcr. [hc proton hettm uiul hc held in tlw IJSR

for up U) 150 ps, with ~x[ril~ik)n on J wiggcr fnml the uhtyqwr. RCSIIIISit]

this mfxic nrc sh{)wn in I:igs. 4(I)) thnm~,h (d). I;ig, 4(I)) shows ttw sigmll

fnm] ii nwgtwtic l)irk up {Mltlw IIJ[(W~tII(l tt~c:~ (Iiilii ItnS dirmly (xm]p;lrnldc

with I:ig. 4(.1). .Ilwrc is ii sin; illI:lil tm Itw distrilwtit)ll, whi(.11wc Iwlicvc is
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due to the 150 US window being insufficient in some cases. Figs. 4(c) and

(d) show transmitted neutron signals in two downstream monitors, the first

of which is immediately after the chopper and tie second of which is a

fun.her 3.1 m downstream. The peak in Figure 4(c) has a standard deviation

of 3.60p.s, and if one calculates the width one should obseme, based on the

chopper parameters, the result in Fig. 4(b) and the nmnitor thickness, one

anives at a standard deviation of 3.2P-s. Given the imprecision of the

measurement in Fig. 4(b), this is reasonable agreement. The width of the

peak in the downstream monitor is dominated by dispersion of the neutron

puke, which is mainly due m the moderator pulse width.

These results show definitively that we can phase the chopper and the PSR.
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Figure Captions

Fig. 1

Fig. 2

Fig. 3

Pig. 4

A schematic diagram of the proposed LANSCE chopper

spa.nmeter

A scale drawing showing the position of the choppers and the

spectrometer footprint in the LANSCE facility. The pfimary

chopper sample and secondary flight path will all be in [he new

Experimental Hall ER-2, while the T-zero chopper and a possible

pulse-shaping chopper will be in the old experimental hall ER- 1.

Components of the 600 l{z rotor prior to assembl y. The slit

packtige consists of 0.71 mm thick boron-fibrc epoxy resin slats

wilh 0.76nlm open sliw between, all cm a 1Sm radius.

Time-of-flight spccw for the chopper systcm on flight pitlh 5 ut

I.ANSCIl.

(u) the magnetic pick up siglltil on the rotor, with the chopper

f[dlowing the 1.AMPI~ ticcelcrator trigger sigrml. ‘I%is reprcscnls

the time jilwr in k ii~~~l~fi [or h-iggcr ~ig[]ill. ‘k I*WIIM is

npproximntcly 42 Ks, 1)[]1with very Suhlilflliitl tuils to Ihc

distribution.

(t)) mtignctic pick-up signal :IS h (i]), !)u[ wi!ll [hc p~)[on killll

held in Ihc [’SK until kicked ou[ (m ti trigger frt)lll [hc chopper

L’olllll)l Sigllill, ‘llIc sumdwd dcviulion of this distribution is



approximately 1.9 US, th~ time bin-width (3.2Ps) being

insufficient to determine this quantity accurately.

(c) signal in a beam monitcx immediately after the chopper, with

extraction from the PSR biggered by the chopper. The standard

deviation of this distribution is 3.6(M0. 12 ps.

(d) signal in a downstream monitor, with extraction from the PSR

triggered by the chopper. The standard deviation of this

distribution is 5.50M).22 KS.

TABLE 1

Moderator-Chopper Distance

Chopper-Sample Distance

Sample-Detector Distance

Moderator

Source Repetition Frequency

Chopper Frquency

Chopper Diameter

Chopper Slit Spacing

Simple Size

18.5m

1.5m

4m between 1o’”and 14(-)”

up to lornbetween -1(Y’and + 1(F’

12.5x 12.5cm2 liquid methane

120r24Hz

600 Hz

Ioum

1mm or moire

up to 5cm x 7.5cn’
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